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belly were not relaxed; with 2 litres, finally reduced
to 1 litre per minute, the belly wall became softer, and
the legs showed much less resistance to flexion or
extension ; tail wagging and vocal breathing ceased.
’The pads were sweating and slightly blue in colour.
When the mask was taken off the animal staggered
drunkenly, but quickly recovered. We then tried
8 parts N2O to 1 part O2. With a ventilation of
3 to 3&frac12; litres per minute the breathing was slow and
deep, the pads bluish and sweating, the abdomen
softer, but the recti contracted in response to a touch.
With 2 litres per minute asphyxial breathing
occurred and the belly was soft. When the mask
was removed the animals were unconscious, with
blue lips and dilated pupils, but recovered quickly
after a few breaths of pure air.

Results in a Pressure Chamber.

Having shown that cats cannot be deeply anoesthe-
tised by N20 until asphyxiation is partly induced, we
next tried the same mixture-viz., 8 parts N20 to
1 part O2 in the pressure chamber at the Lister
Institute, for the use of which we are indebted to the
Director, Prof. C. J. Martin. The method of adminis-
tration was exactly the same, except that we took the
cats and the bag containing the mixture into the
chamber, and did not begin the administration until
the air pressure had been raised till it stood at plus
7 lbs.-i.e., at about 1 t atmospheres in place of 1
atmosphere. The partial pressure of N20 was thus
raised from eight-ninths to twelve-ninths of 760 mm.
Hg, that is, from 675 mm. Hg to 1013 mm. Hg,
and that of oxygen from one-ninth to one-and-a-half-
ninths of 760 mm. Hg, that is, from 84 mm. Hg
to 126 mm. Hg. The partial pressure of oxygen in
pure air at sea level is one-fifth of 760 mm. Hg-
i.e., 152 mm. Hg. So that the effect of the extra
half atmosphere of pressure was to raise the partial
pressure of N2O notably, and, at the same time, to
make that of oxygen much nearer to that in the air
of the plains, and equal to that in the air of an alpine
health-resort. Be it noted that the anaesthetic is
given in the pressure chamber in the ordinary way ;
nothing is changed except the pressure of the atmo-
sphere, which acts, of course, upon the flexible bag
containing the mixture. With a ventilation of 2
litres per minute the breathing of the cats was quiet
and good, and the anaesthesia was quite as deep as in
the last experiment under semi-asphyxial conditions ;
the belly and limbs became limp, the tail-wagging
ceased, and the animal made no response to stimuli,
but the pads were of a bright pink colour, with no
trace of blueness. We obtained full, deep anaesthesia
without any deficiency of oxygenation. When the
mask was taken off the animal recovered at once and
appeared remarkably alert and normal.

Conclusion.

In an operating room built as a pressure chamber
it should be, then, a very simple thing to secure
sufficiently deep anaesthesia in man, using N2O and 0.,’
4, 5, or 6 parts to 1, with safety, and with freedom from
symptoms of after-poisoning and shock. There is no
difficulty in building such an operating chamber. An

air-compressor would be required to keep up the
pressure at the extra half atmosphere, or less, and to
ventilate the chamber, and an air lock fitted with
doors would be needed to allow people to pass freely
in and out. Mr. R. H. Davis, of Messrs. Siebe,
Gorman and Co., tells us that the engineering problem
is a very simple one, for the extra -pressure required
is very slight.

If there is any difficulty it will be from the surgical
side, on account of the interposition of the air lock
between the operating chamber and the outside.
Given an adequate air compressor, passage in and
.out through the air lock can be reduced to 30 seconds
or so. We hope it may be possible soon to bring the
method to practical trial.
References.-1. Dale : Brit. Journ. of Exp. Pathol., 1920,
i., 103. 2. Bert: Compt. rend. Acad, d. Sci., 1878, lxxxvil, 728.
3. Martin : Compt. rend. Acad. d. Sci., 1888, evi., 290 4. Bert :
Compt. rend. Acad. d. Sci., 1883, xcvi., 1271.

NAUSEA AND VOMITING IN PREGNANCY.
BY VICTOR JOHN HARDING, D.SC.,

PROFESSOR OF PATHOLOGICAL CHEMISTRY, UNIVERSITY OF
TORONTO, CANADA.

A LITTLE over two years ago J. W. Duncan
and the writer’ put forward the theory that the
nausea and vomiting of early pregnancy was due
to a deficiency of glycogen in the maternal
liver. Such a deficiency might be either absolute
or relative, i.e., actually lower than normal in
amount or lowered relatively to the fat require-
ment of the maternal and foetal organisms. In
practical support of their ideas they advanced the
two following facts which, at the time, they had
collected from a series of over seventy cases :&mdash;First
that, with rare exceptions, the cases showed a

ketonuria ; even very mild cases in which considerable
amounts of food were taken gave urines responding
to the nitro-prusside test for aceto-acetic acid* ; and
secondly, that all improved and most of them very
speedily recovered upon a diet or treatment high in
carbohydrate, and thus designed to combat the
ketosis. It must, however, be distinctly understood
that we do not regard the acetone bodies as of them-
selves the cause of the nausea and vomiting. The
acetone bodies are to be regarded as symptomatic of
the disturbed state of the maternal liver. Both these
facts confirmed us in the idea that the glycogen
content of the maternal liver was too low for the
requirements of the pregnant organism.

In the present paper it is desired to extend and
amplify the contention of the previous report. A
further two years’ experience with the method of
treatment has only offered confirmation of the
ideas, and to date, nearly two hundred cases have
been treated by carbohydrate feeding with but few
failures. The few failures have been either cases due
to deliberate and continued breaking of dietetic
regulations, or cases brought in in such an advanced
condition of pernicious vomiting, that it is doubtful if
any treatment would have been of avail. Moreover,
Titus, Hofmann, and Givens, have recently published
an account of carbohydrate feeding in vomiting of
pregnancy which is almost identical with that of
Harding and Duncan in its practical details, though
they differ in some points of theoretical explanation.
Their series of cases numbers over seventy, and that
independently they should have arrived at similar
conclusions is of itself strong evidence in favour of
the theory of glycogen disturbance in the maternal
liver. It is not proposed in this present paper to give
any extensive review of the literature of the subject ;
the latter has attracted the attention of obstetricians,pathologists, and chemists to a considerable degree,
and has of necessity gathered around itself a multitude
of theories, many of which can only be of transitory
value. Moreover, from time to time there have
appeared excellent reviews in other contributions. 6

A. The Primary &AElig;tiotogical Factor.
In the nausea and vomiting of pregnancy there

are two periods of occurrence, a major and a minor.
* It cannot be too strongly emphasised and reiterated that the

most delicate test for aceto-acetic acid, and consequently for a
ketosis, is the sodium nitro-prusside reaction, discovered in its
original form by Legal 2 and believed later to be a test for acetone.
Harding and Ruttan 3 were the first to point out the mistake and
show that the reaction with sodium nitro-prusside and ammonia,
especially in presence of strong acetic acid, should be interpreted
as aceto-acetic acid, and not as acetone. They found that urinescontaining no acetone but containing aceto-acetic acid gave a
strong positive reaction while urines containing acetone in
amounts equivalent to those containing aceto-acetic acid only
gave at the most a very weak coloration. They also compared
the relative sensitiveness of the Gerhardt or ferric-chloride
reaction with the nitro-prusside reaction. In urine the ferric-
chloride test for aceto-acetic acid ceased to be positive at a
concentration of one part in 7000, while the nitro-prusside
reaction continued to give positive tests until the acid had
diminished to a concentration of one part in 30,000. These
figures refer to the concentration in urine. In water the test is
from five to ten times more delicate still. Hurtley 4 has inde-
pendently arrived at the same conclusion. This point has been
emphasised as the significance and priority of our paper appears
to have been overlooked.



328

The major period involves the first third of the gesta-
tion period, and the minor is a diurnal periodicity.
Sometimes, but very rarely, the nausea and vomiting
extend beyond the third or beginning of the fourth
month. Many cases which have been most distressing
in their symptoms clear up spontaneously at about
this time, and many women, knowing this, acquiesce
in the discomfort and distress of their condition instead
of seeking relief at experienced hands. In this
they have been encouraged, either openly or tacitly,
by the inability of the medical profession to aid them
in their difficulty, and such an attitude has confirmed
their belief that a certain degree of nausea or even
vomiting is an inevitable accompaniment of child-
bearing.

Minor or Diurnal Periodicity.
The minor periodicity of nausea and vomiting in

pregnancy is shown clearly by the use of the designa-
tion " morning sickness," though all cases do not
exhibit this periodicity in the morning. Nevertheless
such a periodicity is very common, and a diurnal wave
of nausea is often observed even if the crest is not ’’

matutinal. Such intermittent cases pass insensibly
into a continuous condition of nausea or vomiting.
The rejection of food, both involuntary and voluntary,
with the supervening starvation, intensifies and com-
plicates the picture until we come to know it as
pernicious vomiting. It is evident from the latter
statement that the so-called pernicious vomiting is
regarded as a development of the milder form,
differing only in degree, and in multiplicity of effects.
Indeed, the work on this subject was commenced with
the idea of separating the factors involved in per-
nicious vomiting through a study of its presumably
simpler forms.

Findings Relating to High Carbohydrate Diet.
The following facts had had a determining effect

on the choice to attack the problem experimentally
through an investigation into the effect of high carbo-
hydrate diet on the simpler cases of vomiting in
pregnancy.

(a) Autopsy findings, in a large number of cases in the
literature, of acute yellow atrophy of the liver. 7 The
necrosis of the central portions of the lobules and the fatty
degeneration of the peripheral portions occur, even in so-
called acute cases where marked emaciation of the patient
is not shown.

(b) The findings of Mottram’ that a short period of
hunger was sufficient in some animals to produce a fatty
infiltration of the liver, and that a similar condition was
sometimes found in ill-nourished and nervous pregnant
animals. These fatty infiltrations are purely physiological
in character and readily pass away under more normal
conditions.

(c) The knowledge that of all metabolic disturbances the
carbohydrate metabolism is the one most readily affected.

It is easy to see that, given the above-mentioned
facts, a connexion could readily be traced between
a disturbance of carbohydrate metabolism, resulting
from a disturbance of the glycogen of the maternal
liver, upon which a fatty infiltration would ensue,
and the autopsy findings, in the advanced cases of
vomiting, of extensive hepatic degeneration. If there
existed any parallel between the animal experimen-
tation of Mottram and the human cases, then preg-
nancy, together with a short period of hunger, was
sufficient to account for the minor periodicity of the
nausea and vomiting of pregnancy.

Starvation and Nausea.

In this connexion Dorman 10 makes the statement:
" Small amounts of easily digested food are to be taken

every two or three hours, with regular meals omitted. Many
patients discover this fact for themselves. The extremes of
nausea come on after a prolonged fast.&dagger; Sometimes the
evening meal, which is a late dinner, following a light
luncheon, is the time of greatest distress. The meal 

isapproached with a great distaste for food and is either
refused or rejected after eating. The underfeeding then
exaggerates the nausea. A tolerance for dinner may be
acquired by taking afternoon tea."

t The italics are mine.-V. J. H. I

I- Titus, Hofmann, and Givens, commenting on
morning sickness, remark :

kg " The first nausea of pregnancy usually affects the patient
h early each day soon after she arises. This is after the longest
g period of fasting in the 24 hours. &dagger; An overnight fast can

produce only moderate hunger, but any hunger may be
considered mild starvation. If eating before making any

d exertion relieves this morning nausea it is obvious that there
is a relation between starvation and the occurrence of the
-nausea."

One of the first characteristics of starvation is a

d lowering of the glycogen content of the liver. With

nprolonged starvation it may disappear entirely.
i, Fatty infiltration of the liver is an inevitable sequel to
, 

glycogen diminution, and the logical procedure to
avoid such a condition is to maintain the glycogen
content at as high a level as possible. In this way
the treatment of nausea and vomiting in pregnancy by

’* the use of a high carbohydrate diet was devised, with
the results which were mentioned at the beginning of

s the paper. Moreover, the possibility of failure of

enormal protein metabolism, which had been advanced
tby Stone 11 and by Ewing and Wolf 12 had been

entirely discredited by the damaging criticism of
. Underhill and Rand 13 and the precise experimental
, findings of Los&eacute;e and van Slyke.14

In connexion with the influence of starvation Titus,
 Hofmann, and Givens have unjustly criticised the
r theory of our previous paper, although as has just
 been quoted, they themselves point it out as a factor
, in the condition. In fact, if the two papers are com-
. pared side by side they present a wonderful similarity.
A short period of starvation lowers the glycogen

’ 

content of the liver. This short period during the
night hours is ordinarily insufficient to produce any
symptoms, but in pregnancy there is added an extra
strain upon the glycogen supply due to the pregnant
condition itself. It is thus the double load upon the

: maternal liver which is sufficient to produce a tem-
porary fatty infiltration of the organ, which clears up
during the day hours under the influence of the

carbohydrate of the food. The evidence of the fatty
infiltration, or even perhaps of a slight degree of
fatty degeneration, is shown by the occurrence of
acetonuria even in very mild cases of nausea and
vomiting. Small areas of fatty degenerated liver are
known to become normal under carbohydrate feeding, 15
though the beautiful work of Whipple and his
associates 16 only appeared after the publication of
our first paper. The clinical use of glucose in cases
of delayed chloroform poisoning is also well known.17
On the other hand, one portion of the theory advanced
by us is certainly open to criticism. At the time we
had before us a personal communication from Imrie
to Mottram18 stating that the foetus was greedy of
unsaturated fat. Since then Imrie 19 has published his
results in full, and it is evident that the statement
referred to fat in the foetal liver at term. Such results,
of course, could have no bearing on the present dis-
cussion, and any arguments previously based on them
must be withdrawn.

Major Periodicity.
The minor periodicity of nausea and vomiting thus.

receives adequate explanation on a theory of glyco-
genic disturbance, or carbohydrate deficiency, in the
maternal liver. The major periodicity also is capable
of interpretation by this hypothesis. The first third
of pregnancy is characterised by the parasitic beha-
viour of the fertilised ovum, and the defensive measure
adopted by the mother in the formation of a placenta,
with the subsequent change of the parasitic life to a
symbiotic one. Accompanying this is a period of
nitrogen loss, in many experimental animals,2O and
although a similar negative balance has not been
observed in women it is extremely likely that such
is the case.21 Both Bar 2&deg; and Murlin 2&deg; have pointed
out the coincidence of this negative balance of
nitrogen and what they term " physiological vomiting
of pregnancy." Both terminate of themselves at
about the same time. Placenta formation is also
complete at about the same period, and it is here, it is
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thought, that the drain upon the glycogen of the
maternal liver is brought about by pregnancy. One
of the functions of the placenta in its early stages is
to store glycogen for the growing f&oelig;tus.22 In this
way it functions for the fcetal liver until that organ is
able to store its own reserve carbohydrate, and

during this period of storage it is the glycogen of the
maternal liver upon which it draws for its supply.
With the placental formation complete, a condition of
equilibrium establishes itself between the placenta and
maternal liver, and the excessive drain being lessened
the glycogen then comes to its normal amount, all
fatty infiltration or degeneration disappears, and with
it there is a cessation of vomiting or nausea. The
carbohydrate theory is thus capable of explaining the
major periodicity as well as the minor periodicity of
nausea and vomiting in pregnancy.

Insufficieracy of Hepatic Glycogen persisting throughout
Pregnancy.

There are also a few cases in which the nausea and
vomiting continue after the fourth month, and may be
present throughout the entire period of gestation. It
is assumed in such cases that an equilibrium between
the placental and hepatic glycogen is never reached,
and the depletion of the maternal stores continues.
This is possible because Slemons23 has emphasised the
demand of the foetus for carbohydrate throughout its
intra-uterine life..The fat of the feetus comes probably
from carbohydrate, and not from maternal fat. Hence
if the equilibrium just referred to is not established,
and the placental stores of glycogen are not sufficient
to act as a buffer between foetal demands and maternal
supplies, the condition of insufficiency of hepatic
glycogen will persist throughout the entire pregnancy.

It is evident that if the dual periodicity of the
nausea and vomiting in pregnancy is accepted as the
criterion whereby theories of its aetiology are judged,
that the carbohydrate deficiency theory is the only
one which satisfies both conditions. Auto-intoxica-
tion. disturbances of internal secretions, neurosis, may

explain part of the phenomena, but can only be secon-
dary in origin, though they may become so large that
- clinically in some cases they assume a primary import-
ance. Moreover, some of these act either directly or
indirectly upon carbohydrate metabolism, and may
thus reinforce the original fault. It is also apparent
that under the title of nausea and vomiting in preg-
nancy we have not included those cases which
Williams 24 classifies as reflex, conditions in which
malpositions of the uterus, ovarian tumours, &c.,
are to be set down as the inciting cause of the disturb-
ance. Such cases, it is believed, are rare, and surgical
treatment is the only procedure.

B. Secondary &AElig;tiological Factors.
Intestinal Intoxication.-No one can doubt the

importance of regular bowel movement in ordinary
health, and it is equally important in the pregnant
condition. Dirmoser 25 was responsible for the em-
phasis which has rightly been placed upon this
factor, and several cases have come under observation
where a certain degree of nausea in a pregnant state
has indubitably been due to this cause. To ascribe
to intestinal intoxication a primary &aelig;tiological im-
portance is, however, to place it in a wrong position.
Such cases as we have seen would have shown a degree
of nausea even if pregnancy had not been present.
They were cases in which the patient had suffered 
from a glycogenic disturbance of the liver with its
accompanying nausea and vomiting, and had reacted
favourably to carbohydrate treatment. Enemata had 1

ceased, and the patient was on a liberal diet, when a 1

slight degree of nausea returned. Fearing a relapse to
her original distressing condition, the symptom of
the nausea is exaggerated, with a depressing mental
- effect. The most careful examination of the urine 
fails to reveal any acetone bodies, and a purgative is
followed with good results and a disappearance of the 
nausea. ’Vhether or no the liver of the pregnant 
animal possesses a lowered detoxicating power by i
reason of lowered glycogen content it is, in our opinion, (

not possible to state at present. Certainly the pro-
tective action of a previous high carbohydrate diet
makes the liver less susceptible to delayed chloroform
poisoning. 16 Moreover, it is interesting to point out
that after the carbohydrate treatment advocated in
this and the previous paper, with its high amount of
vegetables and with lactose by mouth, has been con-
tinued for a little time, certainly all danger of intestinal
intoxication inciting another attack of nausea is
reduced to a minimum, as the change in the direction
of a putrefactive to an acidophile bacterial flora is
well known on such a diet. 26

Neurosis.-This factor is undoubtedly an important
one ; so important clinically that it has been given a
premier place by many observers in this field. Never-
theless, for the reasons which we have previously stated
it has been here placed as a secondary aetiological
factor. A normal pregnancy is marked by heightened
nervous reflexes, 2 and an unduly sensitive sympa-
thetic nervous system can only have one effect upon
the store of hepatic glycogen. It will result in its
diminution. The effect of excitation of the sympa-
thetic nervous system upon glycogen is well known to
produce an excess of sugar in the blood at the expense
of the glycogen in the liver, and it is thus seen how
this neurotic factor will aid and reinforce the original
primary factor. Thus the importance of rest and
isolation cannot be too strongly emphasised. The
many and varied reports of cures by suggestion, or
by some trivial procedure, thus fall into their place.
The excitation of the sympathetic nervous system is
brought under control, and with it a diminution of
the drain upon the glycogen, and a consequent return
to more normal conditions. Quantitatively, the
factors of pregnancy and neurosis may vary to such
an extent that the second may become the greater of
the two, and thus present itself as the major factor
from the therapeutic standpoint; nevertheless, the
metabolic factor must not be overlooked, otherwise
the condition may simply recur, as is instanced in
Williams’s classic paper 24 (Cases 5 and 7).

Pernicious Voiniting.
In the foregoing paragraphs, then, it has been pro-

posed that the primary aetiological factor in the nausea
and vomiting of pregnancy is a lack of glycogen in the
liver of the mother, with intestinal intoxication, and
neurosis, as secondary factors, the metabolic and
neurotic factors reinforcing one another ; fatty in-
filtration of the liver ensues, and consequent upon
the subsequent nausea there arises a positive distaste
and intolerance for food, resulting in starvation. The
outcome is the so-called pernicious vomiting. The
influence of the resulting starvation has been very
clearly emphasised by Underhill and Rand, 13 who
ascribe to it the whole changes in the urinary pictures
of pernicious vomiting. Their views have met with
criticism, but it has only been that of degree. Ewing,28 
while admitting that starvation has an influence on the
picture, claims that it is not an entirely adequate
explanation. Gilliatt and Kennaway29 point out that
ammonia coefficients in pernicious vomiting rise more
rapidly, and to greater heights, than in simple star-
vation. Neither criticism, in our mind, destroys the
value of the arguments of Underhill and Rand ; they
merely emphasise that to starvation there should be
added a further factor or factors. The lack of carbo-
hydrate in inanition which is responsible for the
urinary changes which have been found, is intensified
in pregnancy by the factors which we have just
previously been discussing, and we believe that it is
the speed with which the changes occur that constitute
the peculiarly vicious and dangerous condition which
one meets with in pernicious vomiting. Without this
added strain of pregnant growth, starvation changes
would tend to come to equilibrium, until the approach
of death itself.
We have thus put forward in a general way a hypo-

thesis to explain the nausea and vomiting of pregnancy.
In our opinion, it makes the fewest assumptions ant
is consistent with the greatest number of facts. Id
does not assume any specialised toxaemia of pregnancy
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and the practical applications certainly merit con-
sideration and trial. It may, however, rightly be
asked if there is no other condition in which an
analogous state of affairs exists ? A very analogous
condition sometimes arises in starvation treatment of
diabetes, expecially if carried out according to the
original directions of Allen, 3 where there is a complete
and rapid withdrawal of food.

" What is seen clinically is first a vague malaise, often
with headache or pains elsewhere, dizziness and increasing
prostration. Nausea seems to be invariable and the gravest
stage is reached when vomiting is established. Though the
condition is acidosis, the appearance is not that of typical
coma. Dyspnoea may not be prominent, and the con-
sciousness may be clear up to the last hours or minutes
of life. The end comes with uncontrollable vomiting and
profound and rapidly progressive weakness."
The avoidance of such a condition as that described

is brought about by the adoption of Joslin’s modifi-
cation of the*fasting treatment, where the starvation
is brought about gradually, and it is this well-known
clinical result that induces the belief that the speed of
the depletion of the glycogen stores plays a big part in
the resulting symptoms in the nausea and vomiting of
pregnancy. 

Practical Considerations. Practical Considerations.
From the foregoing certain practical considerations

are evident. Each factor must be brought under
control by proper treatment.
A. The Metabolic Factor.-The glycogen supply of

the maternal liver must be kept as high as possible
by use of a diet rich in carbohydrate. This does not
mean that the necessary protein supply must be
entirely withheld, except temporarily. Fats, however,
may be excluded for quite long periods of time
without any ensuing harm. A high carbohydrate
diet is best accomplished in a series of small meals,
five or even six in number being taken throughout the
day. Cereals in various forms (bread, toast, crackers,
rusks, the different varieties of breakfast foods),
vegetables of all kinds, both cooked and fresh, and
especially in the form of salads (without dressing),
fruits both fresh and stewed, with a little milk (not
cream), form a very satisfactory and appetising diet,
which is rich in carbohydrate. Such a diet taken in
a number of small meals for three or four days is very
satisfactory with patients complaining of morning
sickness or mild nausea. Their acetonuria soon

vanishes under the dietetic treatment and the
symptoms are replaced by a feeling of extreme well-
being. Such a diet, however, must not be continued
too long. There must be added to it a little more
protein. Milk, eggs, fish, chicken, meat (except pork)
are added. Among the fish we usually exclude salmon,
mackerel, and whitefish, on account of their fat
content. Butter, too, is usually kept at a minimum.
There need be no fear on such a diet that foetal growth
will be retarded by lack of accessory factors. With
fresh green vegetables and fresh fruits in the daily
menu an ample supply of all of them is assured. In
addition, and especially if it is thought that the
dietetic restrictions will not be kept as rigorously as
they should, one to two teaspoonfuls of milk-sugar
dissolved in a cup of tea, or coffee, or glass of water,
or lemonade may be ordered three times a day. The
milk-sugar is practically tasteless. In the more severe
cases where rest in bed and isolation are demanded,
no attempt is made to feed the patient by mouth if
there is any disinclination to take food. Usually in
these cases the patient has no desire to eat, the tongue
is coated, and the breath foul, the vomiting is severe,
and is often bile-stained, sometimes occasionally
flecked with blood. On the other hand, the vomitus
may be perfectly clear, except for a little mucus.
Epigastric pain is frequent in these cases. The urine
may show a little bile : it contains large amounts of
acetone bodies responding readily to the Rothera or
the Gerhardt test : a trace of albumin is often found
but rarely any casts : the volume in 24 hours is
low and the specific gravity high. Some degree of
dehydration is almost invariable in these severer

cases, a parched tongue and mouth, dry lips and

skin, ana often an intense Miirst mark a degree or

anhydraemia. Advantage is taken of any symptom
of thirst to urge fluids by mouth. Water, lemonade,
orangeade, ginger ale, weak tea, any liquid of such a
nature that the patient fancies is not only allowed
ad libitum, but urged, and two teaspoonfuls of lactose
are dissolved in each glass or cup of liquid. From
50-70 ounces of fluid a day can thus be given
by mouth. At the same time 6 to 8 ounces

(depending upon the amount the patient can bear
with a reasonable degree of comfort) of 10 per cent.
glucose are given by bowel as nutrient enemata three
times a day. A cleansing enema is first given in the
morning. In a few cases we have given the glucose
enemata by Murphy drip, and used a 20 per cent.
solution of the sugar, giving two hours on and one
hour off. Some patients seem to prefer this method
of administration, as the amount of fluid introduced
into the bowel at one time is very small. When
given 6 to 8 ounces at once, even with a urethral
cathether and very slowly, a certain amount of
distension is unavoidable and with it usually some
degree of nausea. Usually, however, the Murphy
drip method of administration produces abdominal
cramps, which are very painful. We have also used
10 per cent. glucose given interstitially, generally
500 c.cm. Such administrations are, however, very
painful for at least 24 hours afterwards, and the
fear of a second injection has sometimes a harmful
effect. This harmful effect may be mitigated by
using 30 gr. bromide t.i.d. in each enema for the
previous and subsequeht 24 hours. Half a grain of
codein may also be used the night of the injection with
advantage.

Where, however, the symptom of thirst cannot be
taken advantage of, and no amount of urging will
cause the patient to drink, in addition to the enemata
just mentioned one litre of sterile 5 per cent. glucose
in normal saline is given intravenously. Like all other
intravenous injections it is given very slowly so as
not to embarrass the action of the heart. Two or
three such injections are usually sufficient, and they
are never continued when the avenue of supplying
water by mouth becomes available. In spite of all
this some cases continue to vomit, and the more
water you get into them the greater is the volume
of vomitus, while the urine still remains low in
volume and of high concentration. It would seem as
though the vomitus had taken the place of the urine as
the excretory path for water. A chemical examina-
tion of such a vomitus shows it to be mainly
water, with traces of urea and salts. It contains no
acetone bodies, although the blood and the urine
may contain them in high concentration. If, as
Gilliatt and Kennaway 29 suggest, the vomiting is
" evolved as a protective mechanism, serving to rid
the body of harmful substances," certainly the harmful
substances must be bile or unknown substances
existing in minimal amounts. It should certainly be
present in cases such as we have described, where the
volume of vomitus may be two or three times that of
the urine, even when no water is taken by mouth.
Such cases are very difficult to treat, and are best
attempted by adding 25-40 gr. of bromide to each
enema for two or three days. At the same time
water is supplied intravenously, and a cautious use
may be made of digitalis and caffeine.
Two or three days of such metabolic treatment as

has been described are usually sufficient to produce
an amelioration, even in very severe cases, and most
of them express a desire for something to eat. A little
dry toast, or a few cream crackers, with a little
preserve or marmalade are given. Mashed potato.
and fresh fruits come early on the list of allowed foods.
Then porridge or any of the breakfast cereals are
admitted, and finally a free choice of vegetables. The
glucose enemata are continued until the urine
becomes acetone free. Then protein is allowed,
chiefly chicken and fish, for three or four days. Milk
soups and pur&eacute;e soups are also very useful here. If,
however, the clinical condition is very greatly
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improved, and the acetone bodies continue to be found
in small amounts in the urine, the introduction of
protein into the diet need not be delayed until their
actual disappearance. Usually, however, there is
a close correspondence between the acetonuria and the
clinical condition. Cream, butter, eggs, fat bacon,
and fried dishes are best deferred until the patient
has been for some time on the carbohydrate-protein
diet, and even then should be introduced cautiously,
and used sparingly.

B. Intestinal Intoxication Factor.-The bowels, if
at all constipated-as they usually are-are opened
by an enema or laxative. As far as laxatives and
purgatives are concerned we have only one observation
to offer. Avoid phenolphthalein and calomel. Almost
all cases of severe vomiting show a slight degree of
albuminuria, and although it is of so slight a degree
that it is usually neglected and disappears without
any treatment, nevertheless we do not think it worth
while to risk aggravating it by the use of phenol-
phthalein or calomel. Once the high carbohydrate
diet is established, the amount of vegetables and fruits
is usually sufficient to keep the bowels in open
condition. The milk-sugar is also useful in suppressing
the putrefactive bacteria.

In addition considerable quantities of fluid are

always urged by mouth. Any toxic substances
absorbed from the bowel, or any produced by the
maternal liver in its process of fatty degeneration, are
thus kept at a minimum concentration in the blood
and tissues. This applies especially to severe cases.

C. The Neurotic Factor.-Rest in bed with complete
isolation is advocated at once for all cases in which
the neurotic factor is recognised. Such a case is best
treated at a hospital, as the requisite degree of isola-
tion cannot be attained at home, even with a trained
nurse in charge. Heavy doses of sedatives are usually
rigorously avoided. On admittance to the hospital
half to one grain of codein may be used for the first
night to counteract the exciting effect of the removal
and the new surroundings. After that, however, the
only sedative allowed as a matter of routine is a mild
dose of bromide (20 to 30 gr.) given by bowel in the
evening. Very strict attention is paid to the other
two factors. Visitors are rigorously excluded. In
a few rare cases, where the patient is of a very
excitable temperament, the bromide may be continued
in each enema for a few days.

Summary.
It has been proposed that the primary fetiological

factor in the nausea and vomiting of pregnancy is
lack of glycogen in the maternal liver.
That secondary factors are intestinal intoxication

and neurosis.
That as the condition progresses starvation and

possibly dehydration intensify the symptoms to a
degree known as pernicious vomiting.
That the correct therapy consists in the recognition

of the value of the factors and bringing them under
proper control by the following means :-

(a) The use of glucose to restore and maintain the
glycogen content of the maternal liver ; (b) the keeping
open of the bowel ; (c) rest and isolation, with a

cautious use of sedatives to control the neurosis ;
(d) the use of water to combat any dehydration.
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Clinical Notes :

MEDICAL, SURGICAL, OBSTETRICAL, AND
THERAPEUTICAL.

A CASE OF

ABSCESS OF THE BREAST
OCCURRING IN A TYPHOID CARRIER.

BY S. C. DYKE, M.B., D.P.H. OXON.,
PATHOLOGIST TO THE CUNICAL UNITS, ST. THOMAS’S HOSPITAL.

ALTHOUGH abscesses due to B. typhosus have been
reported as occurring in a number of different sites,
I have not in the literature come across an example
of location in the breast. It has accordingly been
considered worth while to report the following case.
The patient, a married woman aged 30, reported in the out-

patient department of St. Thomas’s Hospital on March 15th
last, complaining of a lump in the right breast, which
she had first noticed about three months before. It had
shown no signs of activity until about three weeks earlier,
when it started to enlarge and became somewhat painful.
The lump was diagnosed as a carcinoma, and the patient
was directed to come to the hospital a week later for admis-
sion, with a view to its removal.

Patient was admitted to the surgical unit wards under
Sir Cuthbert Wallace on 22/3/21. By this time there
was a well-defined tumour, occupying almost the whole
of the right breast, but inclining a little to the inner
and upper part. It was adherent to the skin, which was
inflamed, just above the nipple, and fluctuation could
be elicited in this spot. There was no discharge from the
nipple ; it was in no way adherent to the deeper structures
and no enlarged glands could be made out in the axilla.
Patient’s temperature was 100&deg; F. Diagnosis was altered
to one of mammary abscess. On the following day the
tumour was incised and drained by Mr. W. W. Wagstaffe.
On examination in the clinical units’ pathological labora-

tory the pus was found to be of a viscous nature ; the cells
were so degenerate that the order to which they belonged
could not be determined ; no organisms were seen in stained
fllms. On culture the pus gave a pure growth of a Gram-
negative bacillus. In the ordinary routine cultures of this
organism were made in MacConkey broth and in gelatin by
stab. No liquefaction of the gelatin occurred and there
was no change in the MacConkey. The organism was now
put up in mannite and broth ; it was found to be motile and
to produce acid only in mannite. It was accordingly put
up against the Lister Institute typhosus agglutinating
serum (titre of 2000) and agglutination was obtained to the
full titre. 

_

By the time that this result had been obtained the patient
had left hospital with the operation wound almost entirely
healed. On April 4th she was seen in the out-patients
department and questioned as to past history of typhoid
infection. The patient stated that up to October, 1920,
she had been for four years resident in India, but had no
knowledge that she had ever had typhoid. In July, 1920,
while resident at Quetta, her two children had been ill with
what was diagnosed as measles ; she had nursed them and
became affected with what was thought by her doctor to
be the same disease. From that time until she left India in
October, 1920, her health was good, but while eoming over


